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ABSTRACT 

Seasonal  age  composition  summaries  of  the  Pacific  sardine  in 
numbers  of  fish  by  year  class  and  age  are  presented  in  graphic  form 
by  port  or  region  of  landing  for  the  seasons  of  1932-33  through  1959- 
60.  A  pictorial  history  of  the  sardine  fishery  for  28  years  is  thus 
presented  in  the  bar  charts,  which  illustrate  the  relative  importance 
of  certain  year  classes  inthe  seasonal  catchtotals,  and  in  the  fluctua- 
tions of  those  totals  over  this  period. 


Estimates  of  the  age  composition 
of  the  conamercial  catch  of  the  Pacific 
sardine  Sardinops  caerulea  (Girard) 
are  available  over  28  seasons  from 
five  ports  or  four  regions*  of  landing. 
These  data  have  been  published  in 
separate  papers  which  have  recently 
been  assembled  under  a  single  cover 
(Wolf').  Age  connposition  data  from 
that  report  form  the  basis  of  the 
figures  presented  herein. 


region  presented  as  a  bar  chart.  Each 
season's  bar  chart  represents  the  num- 
bers of  fish  landed  in  millions  by 
successive  year  classes.  At  the  bottom 
of  each  figure  an  age  scale  has  been 
added.  For  identification,  each  year 
class  retains  a  characteristic  pattern 
of  markings  on  its  bar,  which  repre- 
sent that  year  class  during  its  appear- 
ance in  the  landings,  regardless  of 
port  or  season. 


Each  figure  consists  of  one  or  more 
seasonal   age    summaries    of  a   port  or 


1  Pacific  Northwest  totals  include  data  from  British 
Columbia,  Washington,  and  Oregon  ports.  From  1956-57 
through  1959-60  seasons,  port  summaries  have  repre- 
sented regional  totals.  The  major  port  of  the  region  has 
been  used  to  designate  the  region.  Details  of  regional 
apportionment  are  given  in  Daugherty  and  Wolf.  1960, 
P.  189. 

J  Wolf,  Robert  S.  Age  composition  of  the  commercial 
catch  of  the  Pacific  sardine,  1932-60.  U.S.  Fish  and  Wild- 
life Service,  Research  Report.   In  press. 


Data  from  ports  in  British  Colum- 
bia, Washington,  and  Oregon  have  been 
combined  to  form  seasonal  age  com- 
position summaries  from  the  Pacific 
Northwest  for  the  seasons  of  1941-42 
through  1948-49.  These  are  shown  in 
figures  1  and  2.  Seasonal  summaries 
fronn  San  Francisco  for  1940-41  through 
1950-51  are  presented  in  figures  3 
through  5.  Monterey  summaries  from. 
1932-33  through  1952-53  plus  1954-55, 
1958-59,  and  1959-60  appear  infigures 


6  through  15.  In  figures  16  through  30 
the  summaries  for  San  Pedro  from 
1932-33  through  1959-60  are  shown. 
Ensenada  summaries  from  1951-52 
through  1959-60  appear  in  figures  31 
and  32. 

These  figures  present  a  graphic 
history  of  the  Pacific  sardine  catch 
over  28  seasons  and  illustrate  general 
trends  of  production  and  age  composi- 
tion in  the  fishery.  For  example,  in  the 
Pacific  Northwest  the  rapid  decrease 
in  total  landings  was  acconripanied  by 
a  gradual  increase  in  average  age  over 
the  eight  seasons,  1941-42  through 
1948-49.  In  San  Francisco  a  similar 
pattern  occurred  during  11  seasons. 
Monterey  summaries  show  a  gradual 
increase  in  fishery  production,  reach- 
ing a  peak  in  the  early  1940's  with  a 
stable  average  age,  followed  by  a  de- 
crease in  catch  and  an  increase  in 
average  age.  San  Pedro  is  the  only 
port  for  which  consecutive  seasonal 
summaries  over  the  entire  period  fronn 
1932-33  through  1959-60  are  available. 
These  exhibit  fluctuations  similar  to 
those  at  Monterey,  but  with  lesser 
amplitudes.  Ensenada  sunamaries  indi- 
cate a  gradual  increase  in  landings 
through  the  1950's.  This  is  the  reverse 
of  trends  in  more  northern  areas  and 
undoubtedly  resulted  from  fishery  ex- 
pansion rather  than  a  population  in- 
crease in  this  area.  The  average  age 
of  fish  at  Ensenada,  though  usually 
lower    than    that    of  San   Pedro  during 


this    period,    has    renr\ained   relatively 
stable. 

Certain  year  classes  of  sardines 
were  distinctly  above  the  average  in 
abundance.  Whenever  one  or  more  of 
these  year  classes  have  appeared  in 
the  catch,  the  total  catch  has  increased. 
In  Monterey  and  San  Pedro,  the  1931 
and  1932  classes  were  above  average  in 
abundance.  The  four  year  classes 
spawned  from  1936  through  1939  were 
responsible  for  the  good  production  of 
sardines  at  all  ports  in  the  early  1940's. 
The  year  classes  produced  fronn  1940 
through  1945  were  above  the  28-year 
average  in  numbers,  but  they  were  not 
large  enough  to  sustain  the  level  of 
catch  established  by  their  four  pred- 
ecessors. The  1946,  1947,  and  1948 
classes  were  sonaewhat  above  average 
in  abundance  but  were  followed  by 
extremely  weak  classes  in  1949  and 
1950.  Subsequent  to  1950,  all  year 
classes  have  been  markedly  below 
the  28-year  average  in  abundance, 
with  only  the  1952  and  1956  classes 
showing  even  nnoderate  success. 
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Figure  1. --Catch  in  millions  of  fish,  by  age  and  year  class  (Y.C),  for  ports  of  the  Pacific 
Northwest  for  the  summer  seasons  1941  through  1943. 


100 


0 


CO     Y.  C. 

Z 

O    100 


Y.^C 


100 


CO 


U-  yO 

o  ^• 

CO 

O^  lOOr 


,1: 

lOOr 


Y°C 


PACIFIC   NORTHWEST 

1 944-45 


nl 


jnuL 


ITTTTTTI 


43     42     41     40     39     38     37     36     35  33 

1 945-46 


F^^^ 


^ 


44     43     42     41     40     39     38     37     36 

1 946-47 

[71     rZZ     n— r 


43     42    41     40     39     38     37 

1 947-48 


OQ 

^     Y.-C.  46     45     44     43     42    41     40     39     38     37 

1 948-49 


46     45     44     43     42     41     40     39     38 

AGE     01     23456789   10  11 


Figure  2.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  ports  of  the  Pacific  North- 
west for  the  summer  seasons  1944  through  1948. 
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Figure  3.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Francisco  for  tfie 
seasons  1940-41  and  1941-42. 
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Figure  4. --Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Francisco  for  the 
seasons  1942-43  through  1944-45. 
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Figure  5. --Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Francisco  for  the 
seasons  1945-46  through  1950-51. 
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Figure  6, --Catch  in  millions  of  fish,  by  age  and  year  class,  for  Monterey  for  the  seasons 

1932-33  through  1934-35. 
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Figure  7.— Catch  in  miUions  of  fish,  by  age  and  year  class,  for  Monterey  for  the  seasons 


1935-36  and  1936-37. 
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Figure  8.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  Monterey  for  the  seasons 

1937-38  and  1938-39. 
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Figure  9."Catch  in  miUions  of  fish,  by  age  and  year  class,  for  Monterey  for  the  seasons 


1939-40  and  1940-41. 
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•Catch  in  millions  of  fish,  by  age  and  year  class,  for 
Monterey  for  the  season  1941-42. 
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Figure  11. --Catch  in  millions  of  fish,  by  age  and  year  class,  for  Monterey  for  the  seasons 

1942-43  and  1943-44. 
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Figure  12.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  Monterey  for  the  seasons 

1944-45  and  1945-46. 
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Figure  13.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  Monterey  for  the  seasons 

1946-47  through  1948-49. 
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Figure  14.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  Monterey  for  the 
seasons  1949-50  through  1952-53, 
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Figure  15. --Catch  in  millions  of  fish,  by  age  and  year  class,  for  Monterey  for  the  season 
1954-55,  and  for  Central  California  for  the  seasons  1958-59  and  1959-60. 
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Figure  16. --Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  seasons 

1932-33  through  1934-35. 
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Figure  17. --Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  seasons 

1935-36  and  1936-37. 
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Figure  18.- -Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  seasons 

1937-38  and  1938-39. 
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Figure  19.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  season 

1939-40. 
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Figure  20.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  season 

1940-41. 
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Figure  21. --Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  season 

1941-42. 
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Figure  22.— Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  lor  the  seasons 

1942-43  and  1943-44. 
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Figure  23.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  seasons 

1944-45  and  1945-46. 
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Figure  24. — Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  seasons 

1946-47  and  1947-48. 
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Figure  25.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  season 

1948-49. 
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Figure  26.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  season 

1949-50. 


28 


1100 


1000'- 


900 


SAN  PEDRO 

1950-51 


800 

CO 

z 

O      700 


^      600 

z 

-r      500 


CO 


400 


o 

CO 

£^      300 


CO 

:5 


200 


100 


Y.  C. 


tv-v-a  hit 


48     47     46     45    44 


AGE  0    1     2    3    4    5    6 


Figure  27.- -Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  season 

1950-51. 
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Figure  28.— Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  seasons 

1951-52  through  1953-54. 
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Figure  29.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  San  Pedro  for  the  seasons 
1954-55  and  1955-56  and  for  southern  California  for  the  seasons  1956-57  and  1957-58. 
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Figure  30.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  southern  California  for  the 

seasons  1958-59  and  1959-60. 
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Figure  31. --Catch  in  millions  of  fish,  by  age  and  year  class,  for  Ensenada  for  tJie  seasons 
1951-52  through  1955-56,  and  for  Baja  California  for  the  seasons  1956-57  and  1957-58. 
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Figure  32.--Catch  in  millions  of  fish,  by  age  and  year  class,  for  Baja  California  for  the 
seasons  1958-59  and  1959-60. 
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